ABSTRACT
Introduction
Although a physician is confronted with many types of sufferers, patients with infectious disease constitute a significant portion of a clinician's day to day practice. These patients present with a variety of symptoms and signs. In seeking for the clues for the diagnosis, the practitioner observes, listens and sometimes smells for particular patterns. Anecdotally, it is quite common to smell the putrid odour in diphtheria, the baked bread smell of typhoid [1] and the foul smell of anaerobic infection. The Ancient Indian Sage Research Dr. A Sridhar and noted the smell emanating [Although if the chemicals were to escape the blood, they might easily do so from the large alveolar interface of the lung, smelling the nose and mouth for respiratory emissions had disadvantages: Patient had to be able to open the mouth. Deep sniffing from these orifices exposes the physician to potential pathogens. Even with mouth open smell takes significant time to reach physician unless it is very pungent or potent. Hence we did not concentrate on specific sites like mouth and nose]. The interaction lasted for approximately 15 min per patient with measurement of pulse rate for one full minute, axillary temperature for one full minute, and respiratory rate for one full minute, oxygenation by pulse oximetry using a Nellcor N-200(Nellcor Inc, Hayward, CA) co-oximeter finger probe in a sitting position and blood pressure using a Elko Mercury BP apparatus (Elko Inc, Mumbai, India). The same physician interacted with all the subjects. The PIRO [9] system was used to classify the severity of illness.
Statistics
Parametric data is represented with mean and standard deviation. Odds ratio was calculated to compare proportion of smell and no smell in patients and controls. Chi square test was used for categorical variables using Microsoft Excel 2007.
Written informed consent was obtained from all the participants. The study was approved by the Institutional Ethical Committee of Guntur Medical College, India.
Results
The demographic profile of the participants is depicted in Table 1 .
Patients with infection were found have similar proportion of any type of smell when compared to control population [16/53 vs 10/61, OR=2·2(0·9-5·4), p=0·07]. The different smells detected varied in both cases and controls.
As can be seen in Figure 1 fragrant smells such as mint, magnolia, and sandal wood were more common in controls than in patients [Χ 2 =7·6, p=0·02]. A peculiar trend of irksome smell to rather agreeable one appears to be seen as the duration of infection increases (Figure 2 ).
There was no relation to the type of infection (Table 2) , temperature, respiratory rate, number Sushruta [2] says "by the sense of smell we can recognise the peculiar perspiration of many diseases, which has an important bearing on their identification".
People infected with vector borne disease like malaria produce odours attractive to mosquitoes [3] . Women can detect aversive odours from nongenital areas of men infected with gonorrhoea [4] . Each of these characteristic odours have plausible biochemical basis, emanating from particular metabolites escaping through the lungs or skin.
Infections are known to cause release of a multitude of chemicals into the blood stream. These chemical mediators called cytokines produce the fever response seen in infectious diseases.IL-1, TNF-α, IL-6, and IFN are the chief pyrogenic cytokines [5] , which are produced in response to bacterial endotoxins. Recent experiments involving injection of the endotoxin-Lipopolysaccharide have induced aversive odours from the subjects [6] . An 'infection odour' therefore exists. Clinicians come to a provisional diagnosis of infection based on symptoms such as fever, tachycardia and increased leukocyte count. But a characteristic smell of infection has not been described. Moreover, in certain conditions like immunosuppressive state, patients of extremes of age groups and with hypothalamic damage, body temperature does not rise. More over studies have shown that significant number of patients with culture proven infection may not show abnormal temperature or altered leukocyte count [7] . In these cases the detection of an infection specific odour might be useful in detecting the sickness of the patient. We searched for this 'infection odour'.
Human beings select their life partners based on the scent of their mates [8] and they are also superior to the best technology in sniffing the flavour of quality wines. Hence we used the physician's nose to detect this 'infection odour'.
Materials and Methods
Over the month of October 2014, a cross sectional observational controlled study was performed at the Govt. general hospital, Guntur. The research physician approached 52 hospitalised patients admitted for and diagnosed with an infectious disease at the bedside and 61 individuals not using any medication presenting to our tertiary referral hospital for a non-infectious complaint Sniffing 'infection odour': A cross sectional study of odours from patients with infectious disease of medications or the PIRO stage of the patient with the smells emanating from the infected people.
Discussion
Both animals and humans have been studied for their ability to detect infectious odours. With only 1/100 th capability of a dog, the human nose is far inferior to the canine, but the practical limitations of a sniffing dog in a clinic or hospital seem to restrict the job to the nose of the physician [10, 11] . Hence we studied human detection of smell from infected patients. Our study aimed to detect a previously untested hypothesis of smell that may be common to almost all infections. We identified no such specific odour. Although a very small number, stuffy/humid vapours [3/4 patients vs. 1 control] were detected at the infected patient bedside. This may be due to the stagnant air surrounding the patients or due to constant fluid intake, IV fluid therapy, cold sponging or the sweat from the patient punctuating the fever response of the body.
As anticipated, non-infectious diseased people smelled better. They had no infection agent to potentially produce an odour and most of them were more socially active [as infections are considered contagious], necessating in maintaining a pleasing aura around themselves.
We found however those patients with infection over protracted periods tend to have more agreeable odours than those in the acute period. Human beings being social animals automatically tend to appear with pleasant smell in order not to be shunned or alienated by their society [12] . No wonder Sherlock Holmes [13] , guessed the solitary victim by the halitosis of his Hat! In any infection, the stress may disrupt this tendency for self-preening. And hence their might be unpleasant smells from the infected patient in early period. As the duration increases, the patient settles into a new equilibrium and the initial stress itself might subside over time in the hospital environment.
In India, many patients are barred from bathing during fever. And the patient is brought to the hospital in such an unwashed state. In the hospital, the care givers are advised and encouraged to clean the patient regularly and in some conditions the staff tend to his cleanliness. This might therefore decrease any disagreeable odour from the patient as his duration of stay increases.
In general the more the duration of illness the more antibiotics are used on the patient, and thus the odour from microorganisms may be lesser in patients who stay longer. It may be plausible that patients with malodour are discharged earlier than their perfumed peers. A 'smelly' person is often avoided by most people. Medical personnel are also subject to the same human behaviours.
The use of antipyretics which target the pyrogenic cytokines might influence the odour of the patients, sub group analysis of the infected patients showed an inclination toward stuffy/ humid smell from patients not on antipyretics (Table 3 ). Research Dr. A Sridhar The pyrogenic cytokines may have produced this discrepancy or they might have altered the patients' behaviour to consume more fluids and thus contribute to this smell of humidity. Animals in stress emit characteristic odours [14] . The human body also has similar mechanisms [15] . Hospitalisation is a stress by itself and so we matched this potential confounder by hospitalised non-infectious diseased patients as controls. Bias in results due to open label nature of study is minimal as there was no expectation of any particular smell of infection due to lack of previous data. Antibiotics may affect the production of cytokines; their effect could not be assessed in our study as 49 out of 51 infected patients were on antimicrobial treatment, so there was no control for this cohort. Changes in environmental temperature alter the perception of smell [16] , this may have affected our study. The subjects were on different types of medication, the effect of which on the results could not be ascertained by the study design.
Studies [11] based on animals and electronic noses have shown good results in detecting various odours to infections, our study may be limited by the comparatively weaker human olfactory apparatus. But physician sniffing the disease is more practical and easy in the real life scenario than to train animals [17] and to leave them onto patients. Similarly electronic noses are quite expensive and are restricted to detect only some volatile substances [11] .
In summary, infection in the body per se did not have any human detectable odour. Non infected people tend to smell better due to their self-grooming and possible undercurrent social necessity. Odours emanating from infected patients transform over time to agreeable smells as the acute stress subsides and a new equilibrium is reached. It may also be due to antibiotic related odoriferous microorganism death or medical personnel bias. Temperature of the patient, number of medications or the severity of illness does not significantly change the odour of the infected patient.
